Objectives-To identify patient rationale for pregnant women to decline transvaginal cervical length screening.
Methods-Survey data from 511 women presenting for second-trimester anatomy and transvaginal cervical length sonography were collected during a 4-month period from September 2016 to January 2017. Each patient completed a medical questionnaire that includes demographic and obstetric history data and a survey to document their acceptance or declination of transvaginal cervical length screening.
Results-Of the 511 women included in the study, 5.9% (n 5 30) declined transvaginal cervical length screening. Demographic characteristics and risk factors for prematurity were similar between those who accepted and declined. The sonographer performing the study was significantly associated with declination of transvaginal cervical length screening (P < .001), with 4 of 13 sonographers accounting for 83.3% of all declinations. The most frequently reported reasons for declining the transvaginal cervical length screening were feeling that it was not needed (47%; n 5 14) and not feeling prepared for the transvaginal sonography (27%; n 5 8).
Conclusion-The findings of this study indicate that the sonographer performing transvaginal cervical length screening may be associated with declination. The most common reasons patients cited for declining included not feeling that the study was needed and not feeling prepared for the procedure. Increased sonographer education and sonographer use of a scripted approach when discussing the procedure with patients may improve patient acceptance.
Key Words-cervical length measurement; sonographer education; transvaginal sonography P reterm birth, delivery at less than 37 weeks' gestation, is a serious medical problem worldwide including the United States. The most recent statistics from 2013 reveal that 11.4% of infants in the United States were delivered prematurely. 1 Complications from preterm birth are the leading cause of neonatal morbidity and mortality in the United States in nonanomalous infants, accounting for approximately 70% of neonatal deaths and 36% of infant deaths.
2 Long-term health problems including neurologic impairment are inversely related to gestational age at birth; prematurity accounts for 25% to 50% of cases of long-term neurologic impairment in children. 2 Multiple risk factors for preterm birth have been identified, including history of prior preterm delivery, multiple gestation, uterine anomalies, and genital tract infection or instrumentation. 3 Fifty percent of women who deliver prematurely have no obvious risk factors, which has led to other modalities to identify this group. The measurement of cervical length in the second trimester and the finding of a short cervix are shown to be significant predictors of preterm birth. 4 Transvaginal cervical length screening has been shown to be a reliable and reproducible way to assess for short cervical length and identify women at increased risk for preterm birth. 5 Short cervical length is commonly defined as a cervical length less than 25 mm prior to 24 weeks' gestation when measured by transvaginal sonography. 5 Hassan and colleagues 6 reported that the administration of vaginal progesterone in women identified with a short cervix between 16 and 24 weeks' gestation by transvaginal sonography with no history of spontaneous preterm birth substantially reduced the incidence of premature delivery. The American College of Obstetricians and Gynecologists and the Society for Maternal-Fetal Medicine have published clinical guidelines that state that universal transvaginal cervical length screening is reasonable/recommended for all women, as treatment with vaginal progesterone is available for women with a shortened cervix. 5, 7 Many women decline transvaginal evaluation of the cervix despite the potential benefits of cervical length screening. Reported rates of declination of transvaginal sonography varies from 5% to 25%. [8] [9] [10] Temming et al 11 noted racial differences in acceptance of screening; African American, Hispanic, or women documenting their race as "other" were more likely to decline screening. Age (<35 years), multiparity, and smoking were also significantly associated with declination of transvaginal cervical length screening, although reasons for declination in this population remained unclear. 11, 12 Temming et al 11 reported a significant difference in the rates of spontaneous preterm birth between those who underwent transvaginal cervical length screening and those who declined; however, Orzechowski et al 8 did not find a difference in outcomes in the 2 groups.
Patient attitudes toward transvaginal sonography have been evaluated, and authors report that women view transvaginal sonography as an acceptable procedure, although often it is associated with embarrassment, discomfort, or both. 9, 10 Braithewaite et al 9 reported that in addition to the concern about discomfort, women in their study declined transvaginal sonography due to fear of miscarriage related to the procedure. Clement et al 10 found that some women reported anxiety both before and during the examination. In their study, 1.6% of women reported clinically significant psychological trauma related to transvaginal sonography. 10 Atalabi et al 13 recommended that providers consider factors such as age, parity, history of painful gynecologic examination, or history of sexual violence prior to performing transvaginal sonography. Other investigators, including Romero et al, 14 reported that women who underwent transvaginal sonography did not feel more embarrassed or report any increased physical discomfort compared to women who declined transvaginal cervical length screening. Romero et al 14 did note that women were more likely to feel inconvenienced by the perceived increase in time required for completion of the examination, although the implementation of universal transvaginal cervical length screening did not have a substantial impact on the total time necessary to complete an office visit.
If transvaginal cervical length screening is beneficial and there is treatment for the finding of a short cervix in otherwise asymptomatic women at "low risk" of preterm labor, it is important to understand why women decline screening. The purpose of this quality improvement study was to describe factors that influence the declination of cervical length screening at our institution, with the goal of determining methods by which to improve acceptance of transvaginal cervical length screening.
Materials and Methods
This study was reviewed by the Institutional Review Board at WellSpan Health and accepted as a quality improvement study. Data were collected by patient survey at the primary site of a maternal-fetal medicine practice at a large tertiary hospital that is a referral center for pregnancies in the surrounding region.
Data were collected during a 4-month period from September 2016 to January 2017. Our practice instituted routine cervical length screening in July 2016. Women who had second-trimester anatomic surveys, typically between 18 and 21 weeks' gestation, were asked to complete a medical questionnaire (Figure 1 ) prior to the examination that included sociodemographic as well as obstetric and medical history data. Sonographers were assigned rooms and completed cases upon the room availability. At the anatomic survey, women were often unaware that their sonography would include a transvaginal scan, as it was not standard practice for obstetricians in the community to educate women that this was included as part of the anatomy scan. Studies were performed by 13 registered diagnostic medical sonographers. Images from each scan were reviewed by maternal-fetal medicine attending staff. At the conclusion of the examination, patients were given a short survey to document their acceptance or declination of transvaginal cervical length screening (Figure 2) . Maternal-fetal medicine attending staff were not involved in counseling women concerning their declination. After the survey, if transvaginal sonography was declined, women documented their reason for declination by either choosing from a list of preset responses or by writing out their reason for declination in their own words on the survey provided. The sonographer performing the transvaginal sonography was documented on the survey. Patient encounters that lacked either historical data or the survey were not included in the study.
Data were analyzed using SPSS version 23 (IBM Corporation, Armonk, NY). Descriptive statistics were used to describe participants' demographic and physical characteristics. Chi-square was used to assess differences between groups for all categorical variables; continuous variables were compared using independent samples t tests.
Results
There were 511 women in the study. Of these, 5.9% (30) declined transvaginal cervical length screening. Demographic characteristics between those who accepted and declined testing were similar. There was no substantial difference in race, ethnicity, maternal age, body mass index, smoking, or parity noted between the 2 groups ( Table 1) .
The most frequently reported reason for declining transvaginal cervical length screening was that the patient did not feel that the sonography was needed (47%; n 5 14). The second most common reason for declination was that the patient did not feel prepared for the transvaginal sonography (27%; n 5 6). Reasons for the remaining patient declinations were evenly distributed among the other survey choices (Table 2) . Analysis indicates that there were significant differences between technicians regarding acceptance or declination of the transvaginal scan (P < .01). Rates of declination by sonographer ranged from 0 to 36.4%; four sonographers accounted for 83.4% of all patient declinations (Table 3 ).
Discussion
Our study did not find race, parity, ethnicity, maternal age, or other sociodemographic or biophysical factors to be associated with a patient's decision to decline transvaginal sonography. Fear of discomfort or length of procedure was not identified as a significant reason for declining the evaluation in our patient group. The likelihood that a patient would accept or decline transvaginal sonography was sonographer dependent. The most commonly chosen reason for declination of transvaginal cervical length screening was that women did not feel the examination was necessary. It is likely that patient and sonographer education on the importance of transvaginal cervical length screening could improve acceptance. While our study differed in results regarding parity and declination from the Ghartey 12 study, we also reported a difference in acceptance rates by sonographer. In our study, although 8 of the 13 sonographers completing scans had documented declinations, 4 of the 13 sonographers accounted for the overwhelming majority of the declines (83.3%). Since none of the other demographic or obstetric risk factors in our study were significant, scripting and the use of standardized language may be helpful to provide a thorough and consistent message on the importance, safety, and rationale behind the use of transvaginal cervical length screening at the time of the visit.
It would be ideal to achieve 100% acceptance of transvaginal cervical length screening in order to identify the greatest number of women at risk for preterm birth. As with other universally recommended screening tests, such as HIV, a formalized approach can increase acceptance rates. 15 However, as noted by White et al, 15 although standardization in education improves acceptance rates, personality traits of screeners continue to influence rates of acceptance. It may also be important to include maternal-fetal medicine providers in the counseling process and have physicians further discuss the importance of transvaginal sonography with those women who chose to decline screening to ensure their understanding of the study. The Society for Maternal-Fetal Medicine has a free, targeted patient education handout that could be used by obstetric and maternal-fetal medicine offices to standardize patient education provided prior to the transvaginal cervical length screening examination. Obstetric providers should provide information on the importance of this screening exam early in pregnancy as part of the overall education on preterm birth prevention. Women who are aware that transvaginal sonography will be part of the anatomic survey may be more "prepared" for the reported that women are increasingly willing to undergo transvaginal sonography if recommended by a provider. After the study, we worked to include education on cervical length screening in prenatal education booklets provided to all newly pregnant women, and sonographers began educating women at the first-trimester screen about the inclusion of transvaginal sonography at the time of the anatomy scan. These interventions to improve patient understanding are important not only in an effort to increase acceptance but also because of the potential for adverse psychological consequences that have been shown to be associated with the use of transvaginal sonography; therefore, discussions about safety and discomfort should be addressed prior to the scheduled study.
A limitation of our study is that data were collected from a single site; however, more than 500 examinations were included. It is also important to note that the declination rate for this center prior to the study was approximately 10%, suggesting that rates were improved simply by knowledge of study performance alone, consistent with the Hawthorne effect.
It is interesting that in this study we noted such substantial variation in rates of acceptance by sonographer, particularly because this study took place in a maternalfetal medicine office staffed solely by perinatologists. Transvaginal cervical length screening is also offered in general obstetric practices, and variation may be more pronounced in an environment that is more focused on routine presumably low-risk patients. Future studies should explore rates of declination in different types of practices (general radiology, obstetric practices). Additionally, family presence at the examination may also affect rates of acceptance, although this was not identified by patients as a barrier in our study.
Our findings reveal that declination of transvaginal cervical length screening is primarily a factor of the sonographer performing the examination rather than the sociodemographic characteristics of the patient. Our overall declination rate of 5.9% is well below other reported rates of declination of transvaginal sonography; however, we believe that further improvement in the acceptance rate is achievable. Practices that perform obstetric imaging may evaluate their individual sonographer statistics for acceptance and declination of transvaginal sonography. Increased sonographer education on the importance of cervical length screening as well as on how their presentation of the screening impacts acceptance, the utilization of a scripted approach by sonographers to standardize the presentation of the study, and improved patient preparation may lead to increased acceptance of this important tool and subsequently improve earlier identification of those at risk for preterm birth.
